INTRODUCTION
The ideal design of an experiment to determine the chemical path of carbon from carbon dioxide to the variety of plant constituents is relatively simple and straightforward. It would consist of feeding a photosynthesizing organism radioactive carbon dioxide for various lengths of time and stopping the reaction by killing the plant. By determining those compounds into which the radioactive carbon has been incorporated for each period of illumination and, further, by determining the distribution of radioactivity within each compound, these data could then be used to construct a £amily o£ curves depicting the increase in radioactivity in each compound (and in each carbon atom of each compound) as a function of time.
From a complete set of such curves it would still be a relatively complicated matter to draw a map of the path of carbon as it flows into the plant in the form of earbon and distributes itself among all the plant constituents. It~an be, and often is, the result of a side reaction.
It does not seem likely that if free glucose or free fruetose were intermediates in the synthesis of sucrose that they would fail to appear radioactive either prior to the appearance of radioactive sucrose or simultaneously with it, as is the case in the present experiments. We are, therefore, led to suggest that the immediate precursors to sucrose are two hexose phosphates. That one of them is glucose-l-phosphate can be taken as relatively certain in view of the large amount of radioactivity found in this compound as well as the demonstration of its participation in sucrose synthesis by an isolated enzymatic system. (7) If the other is fructose-6-phosphate, which has also been identified among the radioactive compounds in the early chromatograms, one might expect a sucrose phosphate in which the phosphorus is attached to the fructose fragment as the intermediate just prior to the formation of free sucrose.
Although it is not required that this intermediate be found, since depposphorylation may take place simultaneously with the condensation to sucrose, there are still a number of unidentified spots in the chromatogram, one of which might well be sucrose phosphate.
It is of interest to note that the radioactive sucrose formed in 90-second photosynthesis by Chlorel1a is made up of glucose and fructoso of equal specific activities (within 5%). This was determined by cutting out the sucrose spot from a chromatogram of the total extract, eluting it from the paper, hydrolysing for 10 minutes ('7) w. Z. Hassid, M. Doudoroff and H. A. Barker, J. Am. Chem. So(\"'., 66, 1416 (1944) .
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Page 8 in I li HCI at 80 0 C and rechromatograming the hydrolysate after evaporation to dryness to remove the HC1. The resulting glucose and fructose spots were of equal radioactivity. This result requires that the functioning reservoirs of precursor hexose phosphates be so small as to achieve equal specific activity in the time allowed or that the sucrose be formed from a single hexose phosphate. 2 The abbreviations used in labeling the radiograms indicate the following compounds: FDP, fructose-l,6-diphosphate; PGA, phosphoglyceric acid; G-I, glucose-I-phosphate; G-6, glucose-6-phosphate; F-6, fructose-6-phosphate.
* Ten percent of the activity fixed is insoluble in 80% ethanol.
** Sixty percent of the actiVity fixed is insoluble in 80% ethanol. *** This chromatogram was run twice in both solvents to increase the separation of the two major compounds. Such treatment produces a distorted chromatogram with increased separation near the origin.
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